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METHOD FOR EFFICIENT BEARER TRAFFIC ROUTING 
IN A COMMUNICATION SYSTEM 

5 BACKGROUND OF THE INVENTION 

The present invention pertains to data transmission among 
networks in a communication system and more particularly to 
the routing of bearer traffic among these networks of the 

10 communication system. 

Call processing in modern communications is typically 
divided into two segments. First, the networks of the 
communication system use various signaling schemes to set up a 
path from an originator to a terminator. The second portion 

15 of the call is the sending of bearer traffic, whether the 

bearer traffic be data or human voice. The signaling portion 
of the call is governed by the rules of each of the networks 
and call engines of the network. This signaling process may 
become complex due to roaming mobile telephone subscribers. 

20 The amount of signaling information transmitted through 

the communication system is quite minimal as compared to the 
amount bearer traffic. Therefore, efficient transmission 
paths for bearer traffic greatly improves overall 
communication system efficiency and transmission capability, 

25 and improves how resources may be used in the* network. 

As an example of a mobile communication system bearer 
traffic routing issue, mobile subscribers homed in one 
geographic area but roaming in another distant geographic area 
may have their data routed from the second area to the first 

30 area and back to the second area again. This is an 

inefficient routing and such bearer traffic routing exhibits 
an effect called tromboneing. That is the system and various 
networks of the system must use greater portions of their 
switching and transmission capability to service such a call. 

35 As a result, such bearer traffic routing is inefficient as 

wasting communication system resources and increasing delays 
between the subscribers . 
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Accordingly, it would be highly advantageous to have a 
method for efficiently routing bearer traffic between various 
types of networks and geographic areas in a communication 
system. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of bearer traffic flow in 
10 accordance with the prior art . 

FIG . 2 is a flow chart of a method for efficient bearer 
traffic routing in accordance with the present invention. 

FIG. 3 is a block diagram of efficient bearer traffic 
routing between 2G networks and 3G networks interconnection in 
15 accordance with the present invention. 

PREFERRED EMBODIMENT OF THE INVENTION 

FIG. 1 is a block diagram of bearer traffic routing 

20 between 3G networks such as CDMA (Code Division Multiple 

Access) and 2G networks such as a TDMA (Time Division Multiple 
Access) networks in communication system 99. One such TDMA 
network is an iDEN network made by Motorola, Inc. Four urban 
areas 10-40 are shown. Urban area 10 may be an iDEN type 

25 network located in the Phoenix area, for example, network 20 
may be an iDEN network located in the Chicago area. Urban 
area 30 is also located in the Phoenix area, for example, and 
comprises a 3G network. Similarly, urban area 40 includes a 
3G type network, for example, located in the Chicago area. 

30 Inter-urban private internet protocol (IP) network 50 connects 
each of these urban areas to other urban areas for the 
transmission of signaling and bearer traffic. Network 50 is a 
wide area network (WAN) . 

Urban area 10 is a TDMA 2G type network including mobile 

35 subscriber 11, 2G RAN (radio access network) 12 such as an 
iDEN network, intra-urban private IP network 13, and voice 
signaling gateway (VSGW) 14. The VSGW provides bearer path 
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conversion (such as interworking different vocoders, framing 
formats, packet sizes, and jitter control) between disparate 
networks, such as the 3G CDMA network and the 2G iDEN network. 
Similarly, urban area 20 which is Chicago (ORD) for 
5 example, includes subscriber 11 who has roamed to this area, 
RAN network 22, intra-urban private IP network 23, and VSGW 
24. 

Urban area 30 includes mobile subscriber 31 in its home 
urban Phoenix (PHX), 3G RAN network 32, intra-urban private IP 
10 network 33, and VSGW 34. 

Similarly, urban area 40 includes mobile subscriber 31 
who has roamed to urban area 40, 3G RAN network 42, intra- 
urban private IP network 43, and voice signaling gateway 
(VSGW) 44. 

15 Signaling for call setup requires adherence to the rules 

of each of the networks through which the call is placed. 
However, the signaling is only a small portion of the 
information sent through the various networks. Bearer traffic 
comprises the vast majority of information transmitted between 

20 subscribers 11 and 31. The VSGW bearer element is . associated 
with the "home" urban area of the subscribers 2G or iDEN 
domain . 

For a typical call between subscribers 11 and 31 when 
they are located in their respective home areas 10 and 30 both 

25 in Phoenix, for example, the bearer traffic routing for this 
situation would typically follow path 71. That is, bearer 
traffic would be sent from mobile subscriber 11 through 2G RAN 
12, through intra-urban network 13 and through voice signaling 
gateway 14 through inter-urban network 50 to intra-urban 

30 network 33 through 3G RAN network 32 to subscriber 31. The 
bearer path traverses the same elements regardless of which 
subscriber originates the call. No "tromboning" of the bearer 
path occurs in this scenario. 

Now consider when the case when both subscribers 11 and 

35 31 roam into urban areas 20 and 40 respectively. Note 
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subscriber 11' s assigned VSGW 14 remains in the "home" 2G or 
iDEN domain in Phoenix (PHX) . 

Without the present method, for the case where both 
subscribers 11 and 31 have roamed to Chicago and are being 
5 served by iDEN 2G type network 20 and CDMA 3G type network 
type 40, the bearer traffic routing follows path 70. 

That is, bearer traffic would be routed from subscriber 
11 through 2G RAN network 22 in urban area 20, through intra- 
urban network 23, through inter-urban network 50 through 

10 intra-urban IP network 13, through the voice signaling gateway 
14 associated with subscriber 11 in his home urban area 10, 
then back through intra-urban network 13, inter-urban network 
50, intra-urban network 43, 3G RAN network 42 to mobile 
subscriber 41 in urban area 40. 

15 As can be seen readily, this is an inefficient flow for a 

large amount of bearer traffic. The bearer traffic is flowing 
from the 2G or iDEN network 20 in Chicago, back to the calling 
parties home 2G or iDEN network 10 in Phoenix, back to the 
Chicago area again to the 3G or CDMA network 40 before it 

20 reaches the intended called party. 

The methodology of the present invention associates the 
VSGW function with the calling party locally, rather than with 
the VSGW in the home 2G or 3G domain. In the case of 
subscriber 11 initiating the call, this will cause the bearer 

25 traffic to flow from subscriber 11, through 2G RAN network 22, 
through intra-urban network 23, through VSGW 24, locally 
associated with the calling party, and back to network 23, 
through inter-urban network 50, through intra-urban network 
43, to 3G RAN 42 to subscriber 31. 

30 As can be seen, this bearer traffic routing prevents the 

traffic from being routed back through the home location (area 
10) of roaming subscriber 11. Thereby, resources are saved, 
audio delay improved, and the network equipment is very 
efficiently utilized. This methodology is explained infra. 

35 Referring to FIGs. 2 and 3 taken together, FIG. 2 depicts 

an embodiment of the methodology for efficient bearer traffic 



CE10902W 

5 

routing and FIG . 3 depicts the bearer traffic flow through the 
communication system. The method is initiated and block 80 is 
entered. The 2G or 3G RAN locates a VSGW near the calling 
party, block 80. This bearer traffic flow is being described 
5 for the situation described above. That is, both mobile 
subscribers 11 and 31 have roamed to areas 20 and 40 
respectively and subscriber 11 is calling subscriber 31. The 
bearer traffic flow being described is 70' . The prior art 
bearer traffic flow was described in flow 70 in FIG. 1. In 

10 addition, this new method no longer produces the same bearer 
traffic flow as in the prior method of FIG. 1, which was the 
same regardless of the calling party and was a function of the 
"home" VSGW. This description is the bearer traffic flow for 
subscriber 11 initiating the call to subscriber 31. Both 

15 subscribers 11 and 31 have roamed to a new area, Phoenix. The 
call is from a 2G or TDMA type subscriber to a 3G or CDMA type 
subscriber 31. 

Next, 2G network 22 routes the bearer traffic to the 
local voice signaling gateway (VSGW) 24, block 82. VSGW 24 is 

20 the local VSGW for the area 20 in which subscriber 11 is now 
located. 2G RAN network 22 determines the location of the 
called subscriber 31, block 84. Since the called subscriber 
31 has also roamed, the bearer traffic flow 70' will not be 
through it home area 30. This flow of bearer traffic would be 

25 very inefficient. 2G RAN network 22 instructs VSGW 24 to 

route the bearer traffic to the new location 40 of subscriber 
31, block 86. The bearer traffic flow 70' is then sent from 
network 23 through inter-urban network 50 through intra-urban 
network 43 in the new area 40 in which the called subscriber 

30 31 now is located. The bearer traffic flow 70' is then sent 
through 3G RAN network 42 to subscriber 31. The method is 
then ended. 

A comparison of bearer traffic flow 70 of FIG. 1 with the 
bearer traffic flow 70' of FIG. 3 using the new method for 
35 routing bearer traffic as shown in FIG. 2, show the savings of 
both time and equipment usage associated the new method. 
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Bearer traffic flow 70' was not routed to network 13 and VSGW 
14 in the home area 10. Further, there was no need to route 
the bearer traffic back from network 13 through inter-urban 
network 50 to network 43. 
5 For a call from subscriber 31 in 3G network 42 to 

subscriber 11 in 2G network 22 in area 20, bearer traffic flow 
72 is taken. This flow 72 is from a 3G subscriber 31 to a 2G 
subscriber 11. The method of FIG. 2 is followed. First, the 
VSGW 44 is located in the calling party's new area 40, block 

10 80. This is VSGW 44. Bearer traffic is transmitted through 
network 42 to network 43 by network 42. 

Next, 3G RAN network 42 routes the bearer traffic to the 
local voice signaling gateway (VSGW) 44, block 82. VSGW 44 is 
the local VSGW for the area 40 in which subscriber 31 is now 

15 located. 3G RAN network 42 determines the location of the 

called subscriber 11, block 84. Since the called subscriber 
11 has also roamed, the bearer traffic flow 72 will not be 
through its home area 10. This flow of bearer traffic through 
area 10 would be very inefficient. The bearer traffic is 

20 instead routed to the new location 20 of subscriber 11, block 
86. The bearer traffic flow 72 is then sent from network 43 
through inter-urban network 50 through intra-urban network 23 
in the new area 20 in which the called subscriber 11 now is 
located. The bearer traffic flow 72 is then sent through 2G 

25 RAN network 22 to subscriber 11. The method is then ended. 

The steps of locating the local VSGW and sending the 
bearer traffic through this VSGW allow the bearer traffic to 
be sent to the new location instead of always sending the 
bearer traffic to the home location of the called subscriber. 

30 When both subscribers 11 and 31 are in their home 

locations 10 and 30 respectively, the new method of FIG. 2 
produces the bearer traffic flow 71' for a call from 
subscriber 11 to subscriber 31. A comparison of bearer 
traffic flow 71' produced with the new method for efficient 

35 bearer traffic flow with the bearer traffic flow 71 produced 

by the prior method indicates the same bearer traffic flow has 
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been produced. The bearer traffic flow 71' is efficient and 
has not introduced any delay or surplus equipment usage from 
bearer traffic flow 71 for subscribers in 2G and 3G networks 
which are both in their home areas. 
5 For a call from subscriber 31 in 3G network 32 to 

subscriber 11 in 2G network 12 in area 10, bearer traffic flow 
73 is followed. This bearer traffic flow 73 is from a 3G 
subscriber 31 to a 2G subscriber 11. The method of FIG. 2 is 
followed. First, the VSGW 34 is located in the calling 
10 party's area 30, block 80. This is VSGW 34. Bearer traffic 
is transmitted through 3G RAN network 32 to network 33 by 
network 32. 

Next, 3G RAN network 32 routes the bearer traffic to the 
local voice signaling gateway (VSGW) 34, block 82. VSGW 34 is 
15 the local VSGW for the area 30 in which subscriber 31 is 

located. 3G RAN network 32 determines the location of the 
called subscriber 11, block 84. Since the called subscriber 

11 is in his home area 10, the bearer traffic flow 73 will be 
through subscriber 11 home area 10. The bearer traffic is 

20 routed to the home location 10 of subscriber 11, block 86. 
The bearer traffic flow 73 is then sent from network 33 
through inter-urban network 50 through intra-urban network 13. 
The bearer traffic flow 73 is then sent through 2G RAN network 

12 to subscriber 11. The method is then ended/ Bearer 

25 traffic flow 73 is the reverse bearer traffic flow of bearer 
traffic 71' using the new method of FIG. 2 for a call 
initiated by subscriber 31 to subscriber 11 when they are both 
in their home areas 30 and 10, respectively. 

It is to be noted that the method of FIG. 2 works equally 

30 efficiently for the situation in which one subscriber is 
roaming and the other subscriber is at its home location. 

As can be seen from the above explanations, the method, 
as set out above, efficiently route bearer traffic between 3G 
networks and 2G type networks and vice versa, efficiently to 

35 avoid the phenomenon of "tromboning" as described in FIG. 1. 
A further benefit of the methodology described herein is that 
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the voice signaling gateway is instructed by the calling party 
RAN network to route bearer traffic to the appropriate gateway 
based upon the user' s geographic location whether at home or 
roaming. Using information in the calling party's serving RAN 
5 network, the method can determine the identity of the 
appropriate VSGW. 

Although the preferred embodiment of the invention has 
been illustrated, and that form described in detail, it will 
be readily apparent to those skilled in the art that various 
10 modifications may be made therein without departing from the 
spirit of the present invention or from the scope of the 
appended claims. 



